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Background: Pediatric obesity has reached epidemic level in the U.S. In adults, obesity has been associated with cardiomyopathy due to cardiac 
steatosis from intramyocellular lipid (IMCL) accumulation and an increased prevalence of non-alcoholic fatty liver disease (NAFLD). Obese adults 
exhibit a higher incidence of cardiac dysfunction and mortality particularly those with NAFLD. It is not known if IMCL accumulation develops in 
overweight adolescents and if they exhibit an early onset of cardiac dysfunction. The Purpose of this study was to determine IMCL content and 
compare the ventricular function in 3 groups of adolescents: overweight with normal intrahepatic triglyceride content (IHTG), overweight with 
elevated IHTG, and lean with normal IHTG. 
Methods: Proton MR Spectroscopy was performed to assess IHTG and IMCL contents and 2D speckle tracking echo to measure myocardial global 
strain and strain rate. A five-hour oral glucose tolerance test was performed to assess insulin sensitivity.
Results: The 3 groups were characterized: overweight with normal IHTG (N = 15, BMI 35.5±0.8 kg/m2, IHTG 3.0±0.4%), overweight with elevated 
IHTG (N = 14, BMI 34.5±1.9 kg/m2, IHTG 11.0±1.4%), and lean with normal IHTG (N = 16, BMI 20.6±0.6 kg/m2, IHTG 2.0±0.7%). The groups of 
overweight with normal and high IHTG had increased IMCL compared with the lean adolescents (0.8±0.15% and 1.0±0.19% vs. 0.2±0.08%, p <0.05, 
respectively). IHTG content correlated directly with IMCL content (R 0.47, p <0.05). Global early diastolic strain rate was significantly decreased and 
correlated inversely with IHTG (R -0.42, p <0.01) in overweight groups. Global systolic strain and early diastolic strain rate correlated positively with 
insulin sensitivity (for both, R 0.51, p <0.01). Both IHTG and IMCL contents correlated inversely with insulin sensitivity (R -0.53, p <0.05, R -0.71, p 
<0.01). 
Conclusions: Overweight adolescents are at incremental risk of developing “cardiac steatosis” due to IMCL accumulation, a cardiac phenotype of 
lipotoxicity and manifest cardiac dysfunction with increasing insulin resistance and IHTG. We speculate this may represent pediatric onset of obesity-
cardiomyopathy seen in obese adults.
